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SPECIFICATION 

[TITLE OF THE UTILITY MODEL] Control Circuit for Laser Diode 
[WHAT IS CLAIMED IS:] 

[Claim 1] A control circuit for a laser diode comprising: 
a monitoring means for detecting output power of a laser 

diode and for outputting a detected voltage proportional to 

the detected output power; 

a line for applying the detected voltage outputted from said 

monitoring means to a controlling means; and 

a pull-up resistor with one end, to which a voltage more 

than or equal to the range of the detected voltage of said 

monitoring means is applied, and another end connected to said 

line, wherein 



said controlling means controls the laser diode, by use of 
voltage of the line, so that the output power is constant when 
the voltage of said line is in the range of the detected voltage 
of said monitoring means, and stops control of the laser diode 
when the voltage of said line is the voltage pulled up by said 
pull-up resistor. 

[Claim 2] The control circuit for a laser diode according to 
Claim 1, wherein said controlling means warns of line 
disconnection when the voltage of said line is the voltage 
pulled up by said pull-up resistor. 

[DETAILED DESCRIPTION OF THE UTILITY MODEL] 

[Field of the Utility Model] 

The present utility model relates to a control circuit for 
a laser diode in a digital copier, etc. , which scans a document 
image by an image-scanning means such as a CCD (charge-coupled 
device) and converts into an electrical signal and forms the 
image by a laser diode. 

[Prior Arts] 

In the driving current-output power characteristics of such 
a kind of laser diode (LD) , generally, the laser diode does 
not emit light until threshold values of current Ith x and Ith 2 
(Ith 2 < Ith 2 ) are applied thereto as shown in Fig. 3. Over the 
threshold values Ith x and Ith 2 , the output power is proportional 
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to the applied current. In addition, these threshold values 
Ith x and Ith 2 are different corresponding to temperatures T x 
and T 2 {T 1 < T 2 ) . Accordingly, in order for an image forming 
apparatus such as a digital copier to stably form an image, 
control for constant output power (APC) should be performed 
all the time by control of the applied current. 

Fig. 4 shows a conventional control circuit for a laser diode 
of a digital copier. An LD control unit 10 shown by dashed lines 
is located at the position to expose, a photosensitive drum of 
the digital copier. 

A predetermined bias voltage ( + 5 V) is applied to an anode 
of a light-emitting element of a laser diode LD1 of the LD 
control unit 10. A switching circuit 11 switches ON/OFF of a 
cathode side of the light-emitting element of the laser diode 
LD1 based on image data. In this case, the driving current of 
the light-emitting element of the laser diode LD1 equals a 
current lop between a collector and an emitter of a transistor 
Trl. 

A light-receiving element of the laser diode LD1 detects 
the output light of the light-emitting element. A differential 
amplifier OP1 converts the detected current into a voltage. 
A differential amplifier OP2 detects the voltage proportional 
to the output power. The voltage is outputted via a connector 
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CN1 of the LD control unit 10. 

The detected voltage is inputted into an A/D converter 12 
via a harness H and a connector CN2 in a main control circuit 
side of the digital copier, and then is converted into 8 bits 
of digital value for example. A CPU (central processing unit) 
13 in the main control circuit side outputs a value so that 
the output power is constant based on this digital value. A 
D/A converter 14 converts this value into an analog value. The 
analog value is applied to the base of the transistor Trl of 
the LD control unit 10. 

Consequently, the current lop between the collector and the 
emitter is controlled based on the base current of the 
transistor Trl so that the output power of the light-emitting 
element of the laser diode LD1 is constant. 
[Problem to be Solved by the Utility Model] 

However, the LD control unit 10 is located at the position 
to expose the photosensitive drum of the digital copier, and 
the main control circuit side of a digital copier is located 
at the distant position and is connected via the harness H and 
connectors CN1 and CN2 . The detected voltage is unstably 
inputted into the A/D converter 12 in the main control circuit 
side of the digital copier, when the harness H is disconnected, 
or when a poor connection of the connectors CN1 and CN2 has 
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occurred. Accordingly, in the above conventional control 
circuit for a laser diode, there is a problem that the output 
power of the light-emitting element of the laser diode LD1 
cannot be controlled so as to be constant. 

In particular, in the worst case scenario where the detected 
voltage, which is inputted into the A/D converter 12, is low, 
even if the CPU 13 outputs the value for increasing output power, 
the CPU 13 further increases the output power, and the laser 
diode LD1 deteriorates or is broken by exceeding the maximum 
rating . 

In view of the above-mentioned difficulties, it is an object 
of the present utility model to provide a control circuit for 
a laser diode capable of performing control constant output 
power of a laser diode all the time, and of preventing 
deterioration or breakage of a laser diode when a harness is 
disconnected or when a poor connection of a connector has 
occurred. 

[Means for Solving Themes] 

To achieve the above object, a control circuit for a laser 
diode according to Claim 1 of the present utility model 
comprises a monitoring means for detecting output power of a 
laser diode and for outputting a detected voltage proportional 
to the detected output power; a line for applying the detected 
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voltage outputted from said monitoring means to a controlling 
means; and a pull-up resistor with one end, to which a voltage 
more than or equal to the range of the detected voltage of said 
monitoring means is applied, and another end connected to said 
line, wherein said controlling means controls the laser diode, 
by use of voltage of the line, so that the output power is 
constant when the voltage of said line is in the range of the 
detected voltage of said monitoring means, and stops control 
of the laser diode when the voltage of said line is the voltage 
pulled up by said pull-up resistor. 

In the control circuit for a laser diode according to Claim 
2 of the present utility model, the controlling means warns 
of line disconnection when the voltage of the line is the 
voltage pulled up by said pull-up resistor. 
[Action] 

In the above constitution of Claim 1, the voltage of the 
line is a voltage pulled up more than or equal to the range 
of the detected voltage of the monitoring means, therefore, 
the voltage of the line increases, and then control of the laser 
diode is stopped when a harness is disconnected or when a poor 
connection of a connector has occurred. Consequently, it is 
possible to prevent deterioration or breakage of a laser diode. 

The above constitution of Claim 2 warns of line disconnection 
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when the voltage of the line is more than or equal to the range 
of the detected voltage of the monitoring means, therefore, 
it is possible to make repairs when a harness is disconnected 
or when a poor connection of a connector has occurred. 
Consequently, it is possible to perform control for constant 
output power of a laser diode all the time. 
[Preferred Embodiment of the Utility Model] 

The following description will describe an embodiment 
according to a present utility model with reference to the 
drawings. Fig. 1 is a block diagram showing one embodiment of 
a control circuit for a laser diode according to the present 
utility model . Fig . 2 is a wave form chart showing a main signal 
in the circuit of Fig. 2. 

In Fig. 1, the LD control unit 20 shown by dashed lines is 
located at a position to expose a photosensitive drum, etc., 
of the digital copier similar to the conventional example. A 
predetermined bias voltage (+5 V) is applied to an anode of 
a light-emitting element of a laser diode LD2 in the LD control 
unit 20. A switching circuit 21 switches ON/OFF of a cathode 
side of the light-emitting element of the laser diode LD2 based 
on image data. In this case, the driving current of the 
light-emitting element of the laser diode LD2 equals a current 
lop flowing between a collector and an emitter of a transistor 
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Tr2, and an emitter resistor R8 . 

In addition, the image data inputted into the switching 
circuit 21 is a modulated signal of a document image scanned 
by an image-scanning means 25 such as a CCD in a digital copier . 
The image data is a modulated signal of an image inputted from 
a host computer in a laser printer. The image data is a modulated 
signal of a received image or the like in a laser facsimile. 

A light-receiving element of the laser diode LD2 detects 
the output light of the light-emitting element. A differential 
amplifier 0P3 converts the detected current into a voltage. 
A differential amplifier OP4 detects the voltage proportional 
to the output power. The voltage is outputted via a connector 
CN1 of the LD control unit 20. Additionally, the differential 
amplifier OP3 can adjust the converting ratio of current- 
voltage by a variable feedback resistor R5 . Moreover, the gain 
of the differential amplifier OP4 is determined by the ratio 
between an input resistor R6 and a feedback resistor R7 . 

The connector CN1 of the LD control unit 20 is connected 
to a connector CN2 of the main control circuit side of the 
digital copier, etc., via a harness H. For example, a resistor 
R9 has one end pulled up to +5 V. A line in the connector CN2 
side is connected to another end of the resistor R9. 

The voltage of the connector CN2 is inputted into an A/D 
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converter 22. For example, the A/D converter quantizes a range 
0-5 V of voltage and converts it into 8 bits of digital value 
(the value "00H ,, -"0FFH" in Fig. 3) . A CPU (central processing 
unit) 23 outputs a value so that the output power of the laser 
diode LD2 is constant based on this digital value. A D/A 
converter 24 converts this value into an analog value. The 
analog value is applied to the base of the transistor Tr2 of 
the LD control unit 20. 

In addition, a photodiode for a serviceman call PD is 
provided in the main control circuit side. The photodiode PD 
illuminates when the harness H is disconnected or when a poor 
connection of the connectors CN1 and CN2 has occurred, and warns 
of line disconnection. The photodiode PD illuminates by control 
of the CPU 23. 

Next, the following description will describe operation of 
the above embodiment . First, the characteristics of laser diode 
LD2 and the detected voltage of the LD control unit 20 are 
described with reference to Fig. 3. 

As mentioned above, the light-emitting element of the laser 
diode LD2 does not emit light until threshold values of current 
Ith x and Ith 2 (Ith x < Ith 2 ) are applied thereto. Over the 
threshold values Ith x and Ith 2 , the output power is proportional 
to the applied current. In addition, these threshold values 
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Ith x and Ith 2 are different corresponding to temperatures T 1 
and T 2 (T 1 < T 2 ) . 

Here, when the detected voltage of the LD control unit 20 
is 3 V in normal operation as shown in Fig. 2 and Fig. 3 for 
example, the CPU 23 outputs a digital value for a driving 
current, which leads the detected voltage to 3 V, into the D/A 
converter 23 . 

On the other hand, when the harness H is disconnected or 
when a poor connection of the connectors CN1 and CN2 has 
occurred, the detected voltage becomes +5 V by the resistor 
R9 pulled up to +5 V (the maximum value "OFFH" in Fig. 3) . 
Therefore the whole control of copy operation including control 
of the laser diode LD2 is stopped, and the photodiode PD 
illuminates by the CPU 23 in the main control circuit side. 

In the above embodiment, the pull-up resistor R9 is connected 
to the line in the connecter CN2 side of the main control circuit, 
therefore, the detected voltage increases, and then the whole 
control of copy operation including control of the laser diode 
LD2 is stopped, when the harness H is disconnected or when a 
poor connection of the connectors CN1 and CN2 has occurred. 
Consequently, it is possible to prevent deterioration or 
breakage of the laser diode LD2 . 

Additionally, when the harness H is disconnected or when 
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a poor connection of the connectors CN1 and CN2 has occurred, 
a serviceman can make repairs. Consequently, it is possible 
to perform control for constant output power of a laser diode 
all the time. 

[Effects of the Utility Model] 

As mentioned above, a control circuit for a laser diode 
according to Claim 1 of the present utility model comprises 
a monitoring means for detecting output power of a laser diode 
and for outputting a detected voltage proportional to the 
detected output power; a line for applying the detected voltage 
outputted from said monitoring means to a controlling means; 
and a pull-up resistor with one end, to which a voltage more 
than or equal to the range of the detected voltage of said 
monitoring means is applied, and another end connected to said 
line, wherein said controlling means controls the laser diode, 
by use of voltage of the line, so that the output power is 
constant when the voltage of said line is in the range of the 
detected voltage of said monitoring means, and stops control 
of the laser diode when the voltage of said line is the voltage 
pulled up by said pull-up resistor. Therefore, the voltage of 
the line increases, and then control of the laser diode is 
stopped when a harness is disconnected or when a poor connection 
of a connector has occurred. Consequently, it is possible to 
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prevent deterioration or breakage of a laser diode. 

In the control circuit for a laser diode according to Claim 
2 of the present utility model, said controlling means warns 
of line disconnection when the voltage of said line is the 
voltage pulled up by said pull-up resistor. Therefore, it is 
possible to make repairs when a harness is disconnected or when 
a poor connection of a connector has occurred. Consequently, 
it is possible to perform control for constant output power 
of a laser diode all the time. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a block diagram showing one embodiment of a control 
circuit for a laser diode according to the present utility model . 
Fig. 2 is a wave form chart showing a main signal in the circuit 
of Fig. 1. Fig. 3 is a graph showing the characteristics of 
a laser diode. Fig. 4 is a block diagram showing a conventional 
control circuit for a laser diode. 

LD: laser diode; 0P3, 0P4 : differential amplifier; R9: 
pull-up resistor; PD: photodiode; 23: CPU (central processing 
unit) 
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